SUMMARY Hemispherectomy is probably the best operation for treating epilepsy. It was abandoned because of the delayed haemorrhagic complications that developed some years after the operation. A hypothesis is described to account for the mechanism of such complications and modifications made to the operative technique to prevent such complications. This modified hemispherectomy has been carried out on four patients since 1980.
"It is a pity that such a beneficial operation should be abandoned", wrote Northfield' who also stated that hemispherectomy has proved to be the most successful of all operations for the relief of epilepsy. The operation was abandoned because of delayed haemorrhagic complications leading to obstructive hydrocephalus, superficial siderosis, and intracranial haematomata. The incidence of such complications varied from 18% to 35%.2-5 The essential features found at necropsy were: (1) A haemorrhagic subdural membrane lining the hemispherectomy cavity. The cavity may contain either xanthochromic or frankly bloodstained fluid or, on occasions, solid haematoma. The haemorrhagic membrane line not only the dura but the remaining basal nuclei and communicated with the third ventricle through the patent and enlarged foramen of Monro. ( 2) The remaining ventricular system was lined by granular ependymitis.5 This consisted of a proliferative layer of fibro-glia covering the ependyma which itself covered a layer of subependymal gliosis. The lining contained phagocytes which contained iron and, particularly near vessels, haemosiderin: evidence of the liability of this membrane to bleed. The proliferative and granular ependymitis obstructed either the aqueduct or the exit foramina of the fourth ventricle. One reported case developed an encysted temporal horn due to obstruction of the lateral ventricle in the region of the trigone (case 4 Falconer and Wilson3). (3) In the subdural space there was superficial siderosis causing a brown staining in the region of the brain stem, cerebellum, and spinal cord. The subpial haemosiderin extended to a depth of about 2 mm and the cerebellum and eighth cranial nerve seemed to be particularly susceptible. Despite these publications little consideration was given to elucidating the mechanism by which the haemorrhagic complications arose and hence could be prevented. It was accepted that bleeding into the operative cavity was the essential cause but how this then developed into obstructive hydrocephalus and superficial siderosis was not clearly enunciated. Wilson4 recorded some important clinical facts. He noted that those patients affficted invariably had bloodstained or xanthochromic cerebrospinal fluid and air encephalography showed communication between the ventricles and the operative cavity.
It would seem that a possible sequence of events is as follows: Following the operation of hemispherectomy, blood becomes deposited on the inner surface of the dura and the remaining stump of the hemisphere. A subdural membrane, or indeed a series of membranes, develop in the same way as with a chronic subdural haematoma. Such membranes bleed from time to time, sometimes spontaneously and at other times from minor trauma. However, unlike other subdural haematomas the cavity communicates with the ventricular system via an enlarged foramen of Monro, and so the ependyma and subarachnoid spaces are subjected to frequent minor bleeds with iron deposited in the phagocytes of the superficial layers of the ependyma and pia. This produces respectively granular ependymitis and superficial siderosis. This results in a complex, intermittent and varying clinical syndrome, which is an amalgam of chronic meningeal irritation from bleeding, raised intracranial pressure as a result of obstructive hydrocephalus, and cerebellar and cranial nerve abnormalities due to superficial siderosis.
It therefore follows that there should be two objectives. The first is to prevent, as far as possible, the formation of a subdural haematoma in the 617 Adams operative cavity and secondly to impede communication between the cavity and ventricular system so as to prevent the perfusion of the ventricles and subarachnoid spaces with blood from the operative cavity.
To achieve these objectives the following technical principles are suggested: (1) Immaculate haemostasis at the time of the operation to reduce the likelihood of subdural haematoma formation.
(2) Reduction in the subdural space, both in the surface area of the dura, as well as the volume of the subdural cavity, so as to discourage subdural haematoma formation. This can be achieved by creating an extradural space at the expense of the subdural space by mobilising the dura and suturing the dura down to the falx, tentorium, and the dura lining the floor of the middle and anterior cranial fossae (fig 1) . (3) Insulation of the subdural cavity from the ventricular system. This is the most important objective of all and is achieved by obstructing the ipsilateral foramen of Monro by a plug of muscle (fig 1) . It is also important to keep the septum pellucidum intact. The insulation of the subdural cavity from the ventricular system requires, of operation in his 1970 paper. Wilson and Ashley6 recorded a hemispherectomy carried out in 1970 for a malignant glioma using the same technique of creating a large extradural space. In this important paper they referred to the importance of preventing blood from the operative cavity perfusing the ventricles and they advised against fenestrating the septum pellucidum but they did not recommend obstructing the foramen of Monro. Also they noted the absence of haemosiderosis and ependymitis at necropsy, one year after this operation. The numbers of patients and follow up are insufficient with either technique to be certain that delayed complications have been avoided. However, there are reasonable grounds to believe that it is possible to prevent these complications by using the principles and modifications suggested in this paper. Only time will tell but the children who need this operation do not have time on their side. Children should still be offered a hemispherectomy, suitably modified, when the indications demand it.
